The occurrence and exposure risk assessment of psychoactive drug residues and metabolites in aquatic environment.
Increased use of psychoactive drugs and their continuous release into the aquatic environment threatens the aquatic life, human and animal's life. As such this study was aimed at investigating the occurrence and the associated exposure human health risks of psychoactive drugs residues. The psychoactive drugs investigated include amphetamine, methylphenidate, heroin, cocaine and metabolites included are mainly morphine, 6-acetylmorphine and benzoylecgonine. Method for analyzing these drugs was optimized and validated using ultra-high-performance liquid chromatography coupled to quadrupole-time of flight mass spectrometer (UHPLC-QTOF-MS) after solid phase extraction (SPE) sample pretreatment. Analytes of interest were separated through Acquity UHPLC BEH C18 column at 20 °C. The recovery percentages for the target analytes ranged from 82 % (amphetamine) to 121 % (heroin). The accuracy assessed through bias calculation ranged from 80 % (amphetamine) - 123 % (amphetamine) and the precision reported as a percentage of error in relation to the theoretical concentration values was between 0.03 % (6-acetylmorphine) and 1.93 % (morphine). The limit of detection (LOD) and limit of quantification (LOQ) varied from 0.03 μg/L (amphetamine) - 0.11 μg/L (morphine) and 0.09 μg/L (amphetamine) - 0.36 μg/L (morphine) respectively. Further to this, this study evaluated the associated potential toxicities of these compounds. The toxicological effects were evaluated using the margin of exposure (MOE) risk assessment approaches. The MOE of all psychoactive drugs in wastewater (influent and effluent) was above 1000, suggesting lesser adverse effects and toxicity on human. However, MOE of less than 1000 (755.86 and 994.04) were observed for heroin in Florida lake and Florida stream, suggesting that heroin possess a significant health risk to human through possible drinking of such contaminated water.